Studies of initiation and promotion of carcinogenesis by N-nitroso compounds.
Complete carcinogens must possess both initiating and promoting properties. Most N-nitroso compounds are mutagens and are considered to be initiators, but some are not mutagenic and yet are complete carcinogens. To investigate the two activities, brief treatments of male F344 rats with each of three mutagens, nitrosodimethylurea, nitrosodiethylurea and nitrosobis-(2-oxopropyl)-amine, were followed by chronic treatment (40 weeks) with one of four non-mutagens, nitrosomethyl-3-carboxypropylamine, nitrosodiethanolamine, nitrosomethyl-2-hydroxypropylamine or phenobarbital, the last being a well-known promotor of liver tumors in rats. Each treatment group consisted of 18 animals and there were control groups of 15 animals without initiation and 15 animals without promotion. All surviving rats were sacrificed at week 78. There were almost no tumors in untreated controls or in groups treated with the promotors, other than bladder tumors in one group. Certain tumors were numerous in the initiated groups, but there were only a few instances of increased incidences after treatment with the promotors. The action of the initiators appeared to be the dominant factor and there was scant indication in this experiment of the induction of tumors by the promotors of promotion of initiated cells in most organs (e.g. the liver). This indicates that it is unlikely that non-genotoxic carcinogens induce tumors by promotion of already-initiated cells, but that some other mechanism prevails.